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Energy-Saving Strategies for Mechatronic Equipment
Shaopin Zhu Zhenhui Ruan Tao Yang Xuedong Yang Zhihong Chen
Yunnan Diging Nonferrous Metals Co., Ltd.

[Abstract] Energy—saving strategies for mechatronic equipment focus on energy consumption mechanisms,
analyzing energy composition and key influencing factors from mechanical and electrical systems as well as
multi—energy domain coupling, thereby establishing a full lifecycle energy efficiency evaluation system. The
strategies cover lightweight mechanical systems, efficient transmission, and energy recovery; frequency
conversion speed regulation, motor efficiency improvement, and power supply management optimization in
electrical systems; innovative intelligent control adopting model prediction, reinforcement learning, and digital
twin technologies; and system—level implementation including multi—equipment coordination, peak—valley
electricity price response, and microgrid integration. Furthermore, the strategies are tailored for application in
different industries, with analysis of implementation obstacles and proposals for policy incentives, while also
envisioning future trends such as Al, 5G, and hydrogen energy drive.
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